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Objective: To evaluate the occurrence of falls reported by rheumatoid arthritis patients and
its  relation to disease activity, functional capacity and physical ﬁtness.
Materials and methods: A cross-sectional study constituted by a sample of 97 rheumatoid
arthritis patients from the city of Marília (SP) from 2012 to 2013, were assessed for disease
activity. Instruments validated for Brazilian population in order to evaluate physical and
functional capacity were used. Data analysis was carried out with descriptive statistics,
Spearman correlation and Chi-squared test, considering p < 0.05.
Results: 88.7% were female subjects with a mean age of 56 (±11.7) years. The median dura-
tion of rheumatoid arthritis was 10 years (P25 = 6 and P75 = 17) and the mean of disease
activity was 3.6 (±1.3), what was considered a moderate activity. In the last 12 months
37.1%  of patients experienced at least one fall, with a total of 52 episodes, and fear of
falling was reported by 74.2% of them, but this was not associated to the occurrence of
a  fall (2 = 1.19, p = 0.27). Gender, number of medications, age, disease activity, duration of
rheumatoid arthritis, functional capacity, and physical tests showed no associations with
history of falls in the past year.
Conclusion: It was observed that the occurrence of falls and the fear of falling are quite
common in this population. The occurrence of falls in this sample of rheumatoid arthritispatients bears no relation to disease activity, functional capacity, or physical ﬁtness tests.
©  2016 Elsevier Editora Ltda. This is an open access article under the CC BY-NC-ND
license (http://creativecommons.org/licenses/by-nc-nd/4.0/).Please cite this article in press as: Lourenc¸o MA, et al. Falls and their association with physical tests, functional capacity, clinical and demographic
factors in patients with rheumatoid arthritis. Rev Bras Reumatol. 2016. http://dx.doi.org/10.1016/j.rbre.2016.09.013
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Ocorrência  de  quedas  e  sua  associac¸ão  com  testes  físicos,  capacidade
funcional  e  aspectos  clínicos  e  demográﬁcos  em  pacientes  com  artrite
reumatoide
Palavras-chave:
Artrite reumatoide
Acidentes por quedas
Equilíbrio postural
Testes de aptidão
r  e  s  u  m  o
Objetivo: Avaliar a ocorrência de quedas reportadas por pacientes com artrite reumatoide
(AR)  e sua associac¸ão com a atividade da doenc¸a, capacidade funcional e aptidão física.
Material e métodos: Estudo transversal com uma amostra de 97 pacientes com AR em
Marília (SP), entre 2012 e 2013. Foram usados instrumentos validados na populac¸ão brasileira
para  avaliar capacidade física e funcional. Análise dos dados com estatística descritiva,
correlac¸ões  de Spearman e qui-quadrado, considerado p < 0,05.
Resultados: Dos pacientes, 88% eram mulheres, média de 56, anos (± 11,7), durac¸ão mediana
da  AR de 10 anos (P25 = 6 e P75 = 17) e média da atividade da doenc¸a 3,6 (± 1,3). Nos últimos 12
meses, 37,1% tiveram pelo menos uma queda (total 52 episódios), 74,2% relataram medo de
cair, porém sem associac¸ão com a ocorrência de quedas (2 = 1,19, p = 0,27). Sexo, quantidade
de  medicamentos, idade, atividade da doenc¸a, durac¸ão da AR, capacidade funcional e testes
físicos não estão associados com história de queda no último ano.
Conclusões: Observou-se que a ocorrência de quedas e o medo de cair é frequente nessa
populac¸ão.  A ocorrência de quedas nessa amostra de pacientes com AR não está relacionada
à  atividade da doenc¸a, à capacidade funcional e a testes de aptidão física.
©  2016 Elsevier Editora Ltda. Este e´ um artigo Open Access sob uma licenc¸a CC
cation criteria of 1987 or to the classiﬁcation criteria for
RA of 2010 from ACR/EULAR (European League AgainstIntroduction
Rheumatoid arthritis (RA) is a systemic inﬂammatory, autoim-
mune, chronic, progressive disease of unknown etiology,
which can lead to bone destruction and to deformity.1–3
Patients suffering from RA may have muscle weakness,
reduced mobility, postural instability, proprioceptive, postural
balance, and gait changes, which are known risk factors for
falls.4–14
The occurrence of falls has been reported as something
between 14.3%7 and 54%5 in patients with RA. This great
range can be explained by the lack of criteria and of stan-
dards in the studies, in addition to a few studies involving
falls and RA. Some studies in patients with RA have shown
an association of falls with higher disease activity, reduced
functional capacity, and with physical ﬁtness and balance
tests.4,5,7–9,11,14–17
The impact of the falls reaches physical, psychosocial,
economic and family aspects. The lesions range from small
abrasions to fractures, particularly in osteoporotic bone (a
common comorbidity in patients with RA).5,7,9,11,15–17 By
being a frequent event, the characterization and identiﬁ-
cation of patients are fundamental, in order to establish
speciﬁc programs and interventions for its prevention in this
population.
In the Brazilian population, we found only one study of Mar-
ques et al.18 on falls in patients with RA, which shows the lack
of national studies in order to characterize these patients. In
view of this, the aim of this study was to evaluate the occur-
rence of falls in patients with RA and their relationship to age,Please cite this article in press as: Lourenc¸o MA, et al. Falls and their associa
factors in patients with rheumatoid arthritis. Rev Bras Reumatol. 2016. ht
disease duration and activity, physical assessment tests, and
functional capacity.BY-NC-ND (http://creativecommons.org/licenses/by-nc-nd/4.0/).
Materials  and  methods
The study was approved by the Human Research Ethics Com-
mittee of the Faculdade de Medicina de Marília (FAMEMA)
under the Protocol 672/12. All subjects received oral and writ-
ten explanations and participated in the study after signing
the Informed Consent Form.
A cross-section study was performed, with our con-
venience sample comprising 97 patients of both genders
diagnosed with RA, followed in FAMEMA Rheumatology Out-
patient Clinic. To calculate the sample size, the following
formula19 was used:
Z21−˛/2P(1 − P)
d2
, where
- Z1−˛/2 = 1.96, for  ˛ = 0.05 (type I error);
- P = the expected proportion of falls in the RA popula-
tion, considering 35% (an intermediate value between the
extremes of 15% and 55% found in the literature);
- d = a precision of 10%.
The sample size obtained by this formula would be 87
patients; we  added 10% to compensate for losses and refusals,
totaling 96 patients, but there were no refusals as to the par-
ticipation in this study.
The inclusion criteria were: (a) a diagnosis of RA according
to the American College of Rheumatology (ACR) classiﬁ-tion with physical tests, functional capacity, clinical and demographic
tp://dx.doi.org/10.1016/j.rbre.2016.09.013
Rheumatism)1,20,21; (b) age over 18; (c) physical ability to per-
form the tests. The exclusion criteria were: (a) a deﬁcit of
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emergency room but suffered some kind of injury/abrasion,
or severe pain (Table 2).
Fear of falling was reported by 74.2% of patients, both
among those who suffered falling episodes in the previous
Table 1 – Sample characteristics.
Variable Value
Patients, n 97
Gender, n (%)
Female 86 (88.7%)
Male 11 (11.3%)
Age (years)
Mean ± SD 56.0 ± 11.7
Minimum–maximum 23–88
Weight (kg)
Mean ± SD 68.7 ± 15.5
Minimum–maximum 34.3–109.2
Height (m)
Mean ± SD 1.57 ± 0.08
Minimum–maximum 1.37–1.78
BMI (kg/m2)
Mean ± SD 27.5 ± 5.3
Minimum–maximum 15.3–40.0
Medicines (number of)
Mean ± SD 4.5 ± 1.9
Minimum–maximum 1–10
Marital status, n (%)
Single 17 (17.5%)
Married 61 (62.9%)
Divorced 10 (10.3%)
Widow(er) 9 (9.3%)
Race, n (%)
White 60 (61.9%)
Brown 25 (25.8%)
Black 12 (12.3%)r  e v b r a s r e u m a t o l
omprehension limiting the interview; (b) severe visual or
earing impairment.
Patients were evaluated by a rheumatologist (M.R.A.) to
onﬁrm the diagnosis of RA, and at that time measurements
f disease activity were carried out. Patients underwent blood
ampling performed by a nurse (I.R.), and then were referred
o take medical history and a speciﬁc interview about falls, as
ell as to the application of physical tests by a physiotherapist
M.A.L.).
For identiﬁcation of the falls in the last 12 months,
 questionnaire prepared by the researchers was used.
he deﬁnition adopted for a fall was “an unintentional
isplacement of the body to a level below the starting posi-
ion, with the inability of correction in a timely manner,
etermined by multifactorial circumstances and affecting
tability”.22 The questions concerned the occurrence and
escription of the falls, being considered the last 12 months
quantity, location, reason, the time of occurrence, the activ-
ty involved, consequences, and the presence of fear of
alling).
To assess disease activity, the Disease Activity Score (DAS-
8), which counts joints with pain and swelling in 28 joints,
he overall self-assessment of health obtained with the use
f a visual analog scale (VAS) from 0 to 100, and the erythro-
yte sedimentation rate, given in millimeters per hour (mm/h)
hrough a hemosedimentation technique performed at the
lood Center of FAMEMA.23–26
The Health Assessment Questionnaire (HAQ),27,28 vali-
ated in Brazil by Ferraz et al.,29 was used to evaluate the
unctional capacity and the following tests to measure phys-
cal capacity: (a) Berg Balance Scale (Berg), proposed by Berg
t al. in 1989 and validated in Brazil by Miyamoto,30 which
valuates the balance of the patient in 14 representative situ-
tions of his/her daily routine;30–32 (b) the “Timed Up and Go”
TUG) test, proposed by Podsiadlo and Richardson in 1991 to
valuate balance in the sitting position, the transfer from a
itting position to a standing position, stability in ambulation,
nd changes in the gait course without the use of compen-
atory strategies;31,33,34 (c) 6-min Walk Test (6MWT) developed
y Balke in 1963 and currently used to evaluate the functional
apacity and exercise tolerance;35–37 (d) the Guralnik Test Bat-
ery or Short Physical Performance Battery (SPPB) developed
y Jack M.  Guralnik and validated in Brazil by Nakano,38 used
o evaluate static balance, walking ability, and the ability to
et up from a chair.39,40
Descriptive statistics were performed, with the presenta-
ion of central tendency and dispersion measures, according
o the nature of the distribution of variables (mean, median,
tandard deviation, and percentiles) for the characteristics of
he sample, description of the falls, and test score values.
o check the normality of the data, the Kolmogorov–Smirnov
est was applied. As the data were nonparametric, a corre-
ation with the Spearman test for the number of falls and
hysical, functional and disease activity was carried out. The
ollowing values were adopted to interpret the strength of cor-
elations: 0.0–0.3 insigniﬁcant; 0.3–0.5 low; 0.5–0.7 moderate;
.7–0.9 high, and 0.9–1.0 very high.41 As to the associationPlease cite this article in press as: Lourenc¸o MA, et al. Falls and their associa
factors in patients with rheumatoid arthritis. Rev Bras Reumatol. 2016. htt
etween groups (fallers and non-fallers) and the variables
harmacologic agents, fear of falling, and gender, the Chi-
quared test was used. A signiﬁcance level of p < 0.05 was 6;x  x x(x x):xxx–xxx 3
adopted and all analyses were performed using the SPSS v.
21 program.
Results
Ninety-seven patients participated in this study; they were
mostly women, married, Caucasian subjects showing over-
weight, according to body mass index (BMI) (Table 1). All
patients are in use of at least one pharmacological agent for
RA, and 27 (27.8%) are using a disease-modifying drug.
Disease duration ranged from 2 to 40 years with a median
of 10 years (P25 = 6 and P75 = 17), characterizing an established
disease in the sample studied. The mean for DAS28 was 3.6
(±1.3), a value related to a disease in moderate activity (>3.2
and ≤5.1).26 The median of HAQ was 0.6 (1st and 3rd quartiles,
0.1–1.5), which indicates a mild to moderate disability.28
In the 12 months preceding the interview, about a third of
patients experienced one or more  falls, totaling 52 episodes.
No patient had 4 or more  falls in the past year, and the occur-
rence of only one episode was the most frequent value during
this period. Falls occurred more  frequently during the day, at
home, as the subject was walking, by stumbling or slipping.
In most episodes, the patient did not visit the doctor or thetion with physical tests, functional capacity, clinical and demographic
p://dx.doi.org/10.1016/j.rbre.2016.09.013
SD, standard deviation; kg, kilogram; m, meter; BMI, body mass
index; RA, rheumatoid arthritis.
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Table 2 – Characterization of the reported falls in the last
12 months.
Variable n (%)
Has fallen in the last 12 months
Yes 37 37.4
No 62 62.6
Number of times the patient has fallen
1 24 64.9
2 10 27
3 3 8.1
4 or more 0 0
Time of the day in which the fall occurred
Morning 22 41.5
Afternoon 18 34
Night 12 22.6
Dawn 1 1.9
Place of occurrence of the fall
At home 29 54.7
In the street 19 35.8
In the workplace 3 5.7
In a leisure environment 2 3.8
Activity developed during the fall
Walking 33 62.2
Climbing/descending a ladder 9 17
Home care 7 13.2
Get dressed up 2 3.8
Picking up an object 2 3.8
Reason that led to the fall
Stumbled 20 37.8
Slipped 19 35.8
Leg weakness 6 11.3
Lost balance 5 9.4
Felt dizzy 2 3.8
Foot sprain 1 1.9
Procedures after the fall
None 35 66.1
Emergency room 13 24.5
Medical appointment 5 9.4
Fall consequences
Injuries/bruises 18 34
Severe pain 16 30.2
Table 3 – Results of physical tests TUG, Berg, 6MWT  and
SPPB.
Results Minimum and
maximum
Berg (median, P25–P75) 53 (49–56) 15–56
TUG (median, P25–P75) 9.3 (7.7–12.2) 5.5–39.4
SPPB (median, P25–P75) 10 (8–12) 1–12
6MWT (Mean ± SD) 376.7 ± 111.9 120–620
Berg, Berg Balance Scale; 6MWT, 6-min walk test (in meters); TUG,
Timed Up and Go (in seconds); SPPB, Short Physical PerformanceNone 14 26.4
Fracture 5 9.4
year and those who  did not suffer any fall, but with no sig-
niﬁcant association (p = 0.274) with the falls reported in thePlease cite this article in press as: Lourenc¸o MA, et al. Falls and their associa
factors in patients with rheumatoid arthritis. Rev Bras Reumatol. 2016. ht
last 12 months (Table 3). Also, there was no signiﬁcant associa-
tion between fear of falling and age (p = 0.289), disease duration
(p = 0.071) and disease activity (p = 0.082). Patients with a fear
of falling had greater functional impairment measured by the
Table 4 – Associations of reported falls with the number of med
Occur
No (n) 
Medicines Up  to 3 24 
4 or more 37 
Fear of falling Yes  43 
No 18 
Gender Female 55 
Male 6 
2, Chi-squared test.Battery; P25, 25th percentile; P75, 75th percentile; SD, standard
deviation.
HAQ (p = 0.004) and a poorer performance on 6MWT  (p = 0.002),
TUG (p = 0.007) and SPPB (p = 0.020) tests when compared to
those who stated that were not afraid of falling.
No signiﬁcant association was found between the occur-
rence of falls in the last 12 months and age ( = 0.070, p = 0.498),
disease activity ( = 0.050, p = 0629), duration of RA ( = −0015,
p = 0.888) and functional capacity ( = 0.167, p = 0.102). Also, the
amount of drugs taken daily and patient gender had no asso-
ciation with the presence of falls in the last year (Table 4).
The worst performance in physical tests was associated
with older age, longer disease duration, and increased disease
activity. Functional capacity was shown to be moderately asso-
ciated with performance in all physical tests, indicating that
the limitation of functional activities reﬂects a poorer perfor-
mance on these tests. There was no association between the
numbers of falls with any of the physical performance tests
(Table 5).
Discussion
The percentage of people who have suffered falls in a period
of 12 months ranged from 14.3%7 to 54%5 (18.8%,16 26.9%,17
30.2%,18 30.9%,10 33%,11 35.2%,8 36.4%,12,14 37.1%,42 42%,13 and
50%9). In this study, about 37% of the participants experi-
enced at least one fall in the last 12 months, similar to the
30.2% found in another study on a Brazilian population.18 This
annual incidence is considered high when compared to the
estimated incidence for elders over 65 (28–35%), and over 75tion with physical tests, functional capacity, clinical and demographic
tp://dx.doi.org/10.1016/j.rbre.2016.09.013
(32–42%) years.22
As was reported by Stanmore et al.,12 there was a predomi-
nance of falls at home, probably because these subjects spend
ications, the presence of fear of falling, and gender.
rence of falls 2 p
Yes (n)
8
3.002  0.083
28
29
1.199  0.274
7
31
0.370 0.543
5
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Table 5 – Associations between age, duration of RA,
DAS28, HAQ and number of falls versus physical
performance tests.
Berg 6MWT TUG SPPB
Age −0.392a −0.315a 0.322a −0.335a
Duration of RA −0.233a −0.261a 0.160 −0.179
DAS28 −0.420a −0.286a 0.329a −0.433a
HAQ −0.575a −0.534a 0.546a −0.687a
Number of falls −0.141 −0.051 0.072 −0.139
RA, rheumatoid arthritis; DAS28, Disease Activity Score 28; HAQ,
Health Assessment Questionnaire; Berg, Berg Balance Scale; 6MWT,
6-min walk test (in meters); TUG, Timed Up and Go (in seconds);
SPPB, Short Physical Performance Battery; Age (in years); Duration
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a p < 0.05.
ost of their time indoors, due to a more  limited lifestyle,
here the set of physical limitations, functional dependence,
nd fear force the patient to refrain from work activities,
eisure, and social participation. Another explanation is their
reat familiarity with the home environment, where those
xisting extrinsic risk factors for the occurrence of falls are
nderestimated.
In this study, a minority (32.7%) sought some kind of spe-
ialized care after the fall; this ﬁnding is similar to that
bserved in the studies by Fessel and Nevitt10 (31%) and Stan-
ore  et al.12 (26%). This is perhaps explained by the low
everity of these injuries, that indeed were minor lesions,
brasions, and pain, as occurred in the reviewed studies.8,10,12
RA patients are at increased risk of osteoporotic fracture,
hich results from the interaction between an increased bone
ragility (low bone density) and trauma, and the fall is an
mportant causative factor in adults of all ages with RA. We
bserved a higher incidence (9.6%) of fractures from falls in
ur patients, when compared to other studies that range from
.1% to 5%, as well as in the elderly, whose fractures occur in
bout 5% of falls.9,11,16,22
The fear of falling causes patients to change their behav-
or, including a decrease in recreational activities.8,10 This fear
an lead to a cycle in which the patient physically commit-
ed by RA goes on to avoid risky situations and becomes less
ctive, which worsens his/her physical capacity and increases
he chances of a future fall. No national data was found to
uantify the fear of falling among a population with RA; how-
ver, we  consider the percentage found in our study as being
igh (74.2%), when compared with the percentage of other
ountries (20.6%,4 46.2%,17 50.5%,10 59.8%,8 and 66.7%7).
According to Duyur C¸ akat et al.,7 patients with fear of
alling suffer from the disease for longer periods of time and
roduce worse scores on the Beck Depression Scale, besides a
oorer physical performance. It was found that patients with
ear of falling showed worse physical/functional capacity, per-
aps because these subjects did not perform the tests at their
aximum capacity, which hampers to some extent the results
f physical tests.
Regarding the use of pharmacological drugs, no signiﬁcantPlease cite this article in press as: Lourenc¸o MA, et al. Falls and their associa
factors in patients with rheumatoid arthritis. Rev Bras Reumatol. 2016. htt
ifference between the groups of fallers and non-fallers was
ound, as in the study of Smulders et al.13 In the literature
eviewed, it was observed that a greater risk of falling is related 6;x  x x(x x):xxx–xxx 5
to the greater amount of medication that the patient takes
(OR = 1.4428), and to the use of antidepressants (OR = 2.0928)
and steroids.14
As in the literature on this subject, although age is a major
risk factor, being commonly associated with the presence of
falls, this factor is not associated with the occurrence of falls in
patients with RA.4,7,9–15,17 A possible explanation for this ﬁnd-
ing is that people with RA (not controlled, or already with their
sequels) have risk factors similar to the physiological charac-
teristics of aging, that predispose these subjects to the falls.
Thus, these patients show a premature aging, at least from
the standpoint of their locomotor system. Among all studies,
only that of Bugdayci et al.16 found an association between
age and the occurrence of falls; on the other hand, Schober
et al.42 found that older age was associated with an increased
risk of falls in patients with RA, and some studies point to the
need to further investigate the relationship between age and
the occurrence of falls in this population.14,17
Regarding the disease duration, the mean of the examined
studies was 11–17 years,5,7–11,13,15,17 and our median was 10
years. No association was found between disease duration and
occurrence of falls in this study ( = −0015, p = 0.888) as well as
in several other studies.5,9,11,13,17
The mean score of disease activity (assessed by DAS28)
found in our study, 3.6 (±1.3), shows a moderate activity, but
no association with the occurrence of falls ( = 0.050, p = 0629).
As in Stanmore et al.12,14 and in Duyur C¸ akat et al.7 studies, in
the group of fallers the score of disease activity is higher ver-
sus non-fallers (3.7 and 3.5, respectively). On the other hand,
Hayashibara et al.9 found no difference in DAS28 between fall-
ers and non-fallers.
As Böhler et al.17 found, we observed an association
between disease activity and performance in physical tests,
indicating that patients with higher disease activity may
have more  difﬁculty in performing physical tests, thus getting
worse results.
In its vast majority, the studied sample shows a mild-
to-moderate impairment by HAQ, and there is a moderate
association between poor functional score and worst per-
formance in physical tests; but an association with the
occurrence of falls could not be demonstrated. According to
Marques et al.,18 functional disability, measured by HAQ, is
the main risk factor for falls in Brazilian patients with RA. The
literature shows that those patients with higher HAQ scores
are at greater risk of falling, suffered a greater number of
falls in the last year, have more  fear of falling (as was found
in our sample), and had a poorer performance on physical
tests.4,5,7,10,13,14,17
It was observed in the literature a lack of standardiza-
tion in the choice of physical tests to evaluate the risk of
falls. In this study, validated instruments widely used in Brazil
were chosen. There was no association between a previous
occurrence of falls and the performance on tests applied to
our sample of patients with RA. It can be difﬁcult to iden-
tify an association between falls and worse performance in
tests of balance and physical performance, because the same
factors that lead to functional impairment, which is a poten-tion with physical tests, functional capacity, clinical and demographic
p://dx.doi.org/10.1016/j.rbre.2016.09.013
tial predisponent to the occurrence of falls, also limit the
patient’s activities and can reduce his/her exposure to risk
situations.
ARTICLE IN PRESSRBRE-333; No. of Pages 7
 l . 2 0
r
1
1
1
1
1
1
1
1
1
1
2
2
26  r e v b r a s r e u m a t o
This study has some limitations. Information on the
occurrence of falls obtained by self-report tend to be
underestimated (recall bias) and many  studies suggest that
prospective studies are carried out, where the falls are con-
trolled by a calendar of falls and/or by phone calls, and over
a longer period of time than one year, as this period may
not be sufﬁcient to distinguish between fallers versus non-
fallers.9,10,12,13,15–17 Some studies11,12,14 show that samples
from a reference outpatient clinic may not adequately rep-
resent the population with RA in general: it is expected that
these samples present a greater number of severe cases of RA;
but even the most severe cases can be in a good condition,
thanks to their access to a good treatment. The fact that we
did not consider the level of physical activity of our patients,
and the wide age range of the sample, are also limitations to
this study.
The occurrence of falls is a complex multifactorial event
whose prediction can be difﬁcult, even with the combined
use of measures of activity of the disease, functionality, and
physical tests. Physical tests were not associated with the
occurrence of previous falls, and this suggests that prospec-
tive studies are needed in order to assess the ability of these
and other instruments as predictive of the occurrence of falls
in people with RA.
Conclusions
Our results conﬁrm an increased prevalence of falls in patients
with RA; but with no association with age, gender, disease
duration and activity, functional capacity, the number of drugs
used, and physical ﬁtness tests. Physical tests have shown
an association with age, disease duration and activity, and,
especially, functional capacity.
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